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Abstract 
 
The experiment was placed on chromic luvisol at the Moara Domnească Teaching Farm belonging to the 
University of Agronomic Sciences and Veterinary Medicine of Bucharest. The soil tillage experimental variants were: 
a1 - ploughed at 20 cm in depth (control - conventional system SC); a2 - chisel ploughed at 20 cm in depth; a3 - chisel 
plough at 40 cm in depth; a4 - disking at 10 cm in depth (minimum tillage system MTS). The wheat varieties analysed 
were: four wheat varieties b1 - Dropia;  b2 – Apache; b3 – Jindra;  b4 - Altigo, and two hybrids b5- Hyspeed; b6-Hylux. 
Basic tillage was performed during the last decade of September. Sowing density was about 480 g.g./m2 in varieties and 
240 g.g./m2 in hybrids. Fertilization was applied at a N140P70K70 kg rate a.s./ha, plus  foliar fertilization based on  
Hortifor 2.5 kg/ha. Climatic conditions for 2014 were favourable for wheat crop, as they allowed plants to show their 
yield potential. Grain yield ranged between 7,640 kg/ha in the disc tillage Dropia variety and 9,620 kg/ha in the 
Hyspeed hybrid under minimum soil tillage conditions (chisel 40). Yield and crop parametres vared depending on the 
wheat variety grown. The number of yielding sprouts and grain weight per spike in hybrids were higher than in the 
varieties. Minimum soil tillage (chiselling) results in wheat yields closer to the conventional variant. 
Keywords:  Triticum aestivum L., varieties, soil tillage system, yield wheat. 
 
 
1. Introduction 
 
Tillage system optimization is an issue that 
concerns research and agricultural practice, 
considering the implications of the technological, 
economic and environmental impact of these 
elements [1, 3, 4, 6, 8]. Soil tillage should 
simultaneously ensure the conditions required by 
crop plants for growth and soil conservation [4, 8].  
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The characteristics of the varieties grown 
(yield potential, tolerance to biotic and abiotic 
factors, plant morpholology etc.) can influence crop 
technology. 
The analysis of soil tillage application to 
winter wheat under various pedo-climatic conditions 
shows that wheat is generally compliable with the 
application of the conservative soil tillage systems, 
i.e. minimum tillage and no tillage [2, 5, 6, 7]. 
Research aimed to analyse the compliance of 
several winter wheat varieties of local and foreign 
origin with the application of minimum soil tillage 
in the Ilfov area (southeastern Romania).  
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2. Material and Method  
 
The experiment was placed on the chromic 
luvisol of the Moara Domnească Teaching Farm, 
Ilfov County, belonging to the University of 
Agronomic Sciences and Veterinary Medicine of 
Bucharest. 
The soil tillage experimental variants were: a1 
- ploughed at 20 cm in depth (Control - 
conventional system CS); a2 - chisel plough at 20 cm 
in depth; a3 -chisel plough at 40 cm in depth; a4 - 
disking at 10 cm in depth (minimum tillage system 
MTS). 
We used four wheat varieties: b1 – Dropia; b2- 
Apache; b3 – Jindra;  b4 - Altigo, and two hybrids: b5- 
Hyspeed; b6-Hylux. 
Basic tillage was performed during the last 
decade of September, after corn crop. Sowing 
density was about 480 g.g./m2 in varieties and 240 
g.g/m2 in the hyspeed and Hylux hybrids. Sowing 
was performed on 15.10.2013.  
Crop fertilization was applied at a rate of 
N140P70K70 (kg a.s./ha), and foliar fertilization was 
based on  Hortifor 2.5 kg/ha. For crop protection 
purposes, we applied two treatments, based on 
Bumper Super 250 at a rate of 0.5 l/ha, during the 
straw and spike formation. Measurements were 
aimed at monitoring sol features and the 
development of the crop plants depending on soil 
tillage system.  
The climatic conditions, especially 
pluviometric, of 2013-2014 (Table 1) had a 
favourable influence upon crop growth. The annual 
rainfall amount was 620.4 mm, i.e. 64.3 mm over 
the normal amount in the area, and 351.3 mm, i.e. 
120.6 mm over the normal amount in the area 
during the intense growth of the plants (March-
June). 
 
 
Table 1. Climatic conditions at Moara Domnească, Ilfov County  
Month 
Temperature (oC) Rainfall (mm) 
2013-2014 Normal  2013-2014 Normal 
October 14.0 11.0 81.7 35.8 
November 8.3 5.3 17.6 40.6 
December -0.2 0.4 1.2 36.7 
January -0.5 -3.0 33.2 30.0 
February 1.2 -0.9 7.6 32.1 
March 8.9 4.4 37.3 31.6 
April 13.4 11.2 116 48.1 
May 19.3 16.5 88.0 67.7 
June 19.9 20.2 113.0 86.3 
July 22.8 22.1 38.0 63.1 
August 24.1 21.1 26.2 50.5 
September 18.4 17.5 60.6 33.6 
Avg/Sum  (Oct. - Sept.) 12.5 10.5 620.4 556.1 
Avg/Sum  (Mar. - Jun.) 15.38 13.08 354.3 233.7 
 
 
3. Results and Discussions 
 
Influence of variety and tillage system 
upon emergence density in wheat crop. Table 2 
shows that, in most cases, plant emergence was 
better in the minimum tillage variants, with highest 
results in the disc tillage for Jindra variety (over 
15%, compared with ploughing 20) and over 6% in 
the average of the six wheat varieties. Concerning 
the response of the biological material, the best 
emergence was recorded in Apache  (91%), 
followed by the wheat hybrids, i.e. 88% and 87%, 
respectively. 
Influence of variety and tillage system 
upon the number of productive sprouting grains. 
Sprouting capacity is a characteristic that depends 
on the grown variety. However, what is important is 
its capacity of productive sprouting so that an 
increasing numer of sprouts is able to  produce 
grains. 
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Table 2. Emergence density in wheat crop (plants/m2), 11.11.2014 
Varieties 
(V) 
 Soil tillage  (ST) Average 
(ST) 
pl/m2 
% 
Emergence Plough 
20 
% Chisel 
20 
% Chisel 
40 
% Disk  
10 
% 
Dropia 316 100 321 102 328 104 340 108 326.3 68 
Apache 430 100 432 100 440 102 438 102 435.0  91 
Jindra 358 100 372 104 378 106 411 115 379.8  79 
Altigo 332 100 344 104 350 105 348 105 343.5 72 
Hyspeed 210 100 203 97 219 104 215 102 211.8 88 
Hylux 207 100 209 104 206 100 212 102 208.5 87 
Average 
(V) 
308.8 100 313.5 102  320.2 104  327.3* 106 LSD 5%= 16.3 
 
 
 
On average, the number of yield-producing 
sprouting grains (Table 3) ranged between 1.83 
sprouts/plant in Dropia and Apache, and 3.24 
sprouts/plant in Hyspeed. The differences between 
the hybrids and the Dropia variety were very 
significant, i.e. 1.23 and 1.41 sprouts, respectively. 
 
 
Table 3. Influence of variety and tillage system upon the number of productive sprouts/plant 
Varieties 
(V) 
Soil tillage (ST) Average 
(ST) 
No sp/pl 
% 
Plough 
20 
% Chisel 
20 
% Chisel  
40 
% Disk  
10 
% 
Dropia 1.86 100 1.88 101 1.86 100 1.71 92 1.83 100 
Apache 1.85 100 1.83 99 1.85 100 1.77 96 1.83 100 
Jindra 1.96 100 1.94 99 2.02 103 1.66 85 1.90 103.8 
Altigo 2.24 100 2.12 95 2.10 94 2.04 91 2.13*** 116.3 
Hyspeed 3.22 100 3.39 105 3.23 100 3.12 97 3.24*** 177.1 
Hylux 3.00 100 3.16 105 3.13 104 2.95 98 3.06*** 167.2 
Average (V) 
No sp/pl 
2.36  100 2.39  101 2.37 100  2.21 94 LSD 5%= 0.09;  
LSD 5%=0.15;  
LSD 5%=0.23; 
 
On average, the analysis of tillage shows that 
ploughing at 20 cm in depth resulted in 2.36 
productive sprouts/plant in all the six wheat 
varieties; the highest level was recorded in chisel 
ploughing at 20 cm in depth, i.e. 2.39 productive 
sprouts/plant and the lowest in disk, i.e. 2.21 
productive sprouts/pl.  
The differences between the soil tillage 
variants were not statistically assured. 
Influence of variety and soil tillage system 
upon the density of the yieldable spikes. Wheat 
crop density expressed in yieldable spikes/m2 is an 
important element in determing the yield.  
 
 
This parametre varies, depending on both the 
variety grown and tillage system (Table 4).   
In the Dropia variety (control) average 
density was 596.3 spikes/m2, ranging between 597 
spikes/m2 in plough 20 and 611 spikes/m2 in chisel 
40. The highest number of yieldable spikes was 
recorded in Apache, i.e. 793.3 spikes/m2 (33% more 
than the control), followed by Altigo, 729.5 
spike/m2. Compared with the control, the hybrids 
recorded higher densities of yieldable spikes: 15% 
in Hyspeed and 7.2% in Hylux.  
Soil tillage - chisel 40 recorded 4% higher 
densities, compared with the ploughed 20 control. 
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Table 4. Influence of wheat variety and tillage system upon the density of yieldable spikes (no spikes/m2), 
2014 
Varieties 
(V) 
Soil tillage (ST) Average 
(ST) 
No sp/m2 
% 
Plough 
20 
% Chisel 
20 
% Chisel 
40 
% Disk  
10 
% 
Dropia 587 100 604 103 611 104 583 99 596.3 100 
Apache 796 100 789 99 812 102 776 97 793.3*** 133.0 
Jindra 702 100 721 103 764 109 684 97 717.8*** 120.4 
Altigo 744 100 728 98 736 99 710 95 729.5*** 122.3 
Hyspeed 676 100 688 102 708 105 670 99 685.5*** 115.0 
Hylux 623 100 662 106 646 104 626 100 639.3* 107.2 
Average 
(V) 
688.0  100 698.7  101.5 712.8  104 674.8 98 LSD 5%=41.3;  
LSD 1%=58.2;  
LSD 0.1%=80.6 
 
 
Influence of variety and tillage system 
upon grain weight per spike In the varieties, 
Dropia recorded the highest grain weight per spike 
(Table 5) with an average of 1.348 g grains/spike and a 
maximum of 1.382 g grains/spike for traditional 
tillage; Apache recorded the lowest weight (1.177 g 
grains/spike) and the highest spike density. 
The hybrids exceeded the control by 1.3-
5.2%; Hylux - plough 20 recorded the highest 
weight, i.e. 1.490 g grains/spike and an average of 
1.418 g grains/spike. 
Disk tillage resulted in the reduction of grain 
weight/spike on average with 0.056 g (4.2%) in all 
the six varieties. 
 
 
Table 5. Influence of variety and tillage system upon grain weight per spike (g grains/spike) 
Varieties 
(V) 
Soil tillage (ST) Average 
(ST) 
g grain/sp 
% 
Plough 
20 
% Chisel 
20 
% Chisel 
40 
% Disk  
10 
% 
Dropia 1.382 100 1.336 96.7 1.364 98.7 1.310 94.8 1.348 100 
Apache 1.202 100 1.177 97.9 1.162 96.7 1.166 97.0  1.17700 87.3 
Jindra 1.261 100 1.260 99.9 1.205 95.6 1.247 98.9 1.2430 92.2 
Altigo 1.259 100 1.239 98.4 1.256 99.8 1.216 96.6 1.2430 92.2 
Hyspeed 1.414 100 1.353 95.7 1.359 96.1 1.337 94.6 1.366 101.3 
Hylux 1.490 100 1.362 91.4 1.422 95.4 1.400 94.0 1.418* 105.2 
Average 
(V) 
1.335  100 1.288  96.5 1.295 97.0  1.279 95.8 LSD 5%=0.06;  
LSD 1%=0.11;  
LSD 0.1%=0.17 
 
Influence of variety and soil tillage upon 
the yield of wheat. In 2014 wheat yield was high in 
all experimental variants, ranging between 9,620 
kg/ha in Hyspeed - chisel 40 and 7,640 kg/ha in 
Dropia – disk tillage. 
The analysis of soil compliance with 
different tillage systems (Table 6) shows that if the  
 
soil was worked less (disk and chisel 20), the grain 
yield recorded a slight decrease, the most significant 
being the disk to Altigo. 
Compared with the control - plough 20, a 
slight increase in the yield was recorded in chisel at 
40 cm in depth, in Hyspeed, Dropia and Jindra (1-
4%). 
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Table 6. Influence of soil tillage system upon wheat yield (kg/ha) 
Varieties 
(V) 
Soil tillage (ST) Average 
(ST) kg/ha 
% 
Plough 
20 
% Chisel 20 % Chisel 40 % Disk  
10 
% 
Dropia 8115 100 8072 99 8335 103 7640 94 8040.5  99 
Apache 9566 100 9288 97 9432 99 9051 95 9334.2  97.6 
Jindra 8852 100 9086 103 9207 104 8583 97 8932.0  100.9 
Altigo 9370 100 9021 96 9245 99 8636 92 9068.0 96.8 
Hyspeed 9558 100 9312 97 9620 101 8960 94 9362.5 98.0 
Hylux 9283 100 9016 97 9183 99 8767 94 9062.2 97.6 
Average 
(V) kg/ha 
9124.0  100 8965.8  98 9170.3 101  8606.2 94 LSD5%=432;    LSD 
1% = 895; LSD 
0.1%=1124 
 
The comparative analysis of the grain yields 
depending on the varieties grown based on the 
same tillage system (Table 7) shows that, compared 
with Dropia, Apache and Hyspeed recorded the 
highest increase in the yield, in all tillage variants, 
i.e. 18% in plough 20, 15% in chisel ploughing 20,  
 
 
over 13% in chisel ploughing 40 and 15-18% in disk. 
Depending on tillage system, the average yield in all 
six wheat varieties ranged between 8,606.2 kg/ha in 
disk and 9,170.3 kg/ha in chisel ploughing 40; the 
average for all four tillage systems ranged between 
8,040.5 kg/ha in Dropia and 9,362.5 kg/ha in Hyspeed. 
 
Table 7. Influence of wheat varieties upon the yield under different tillage systems 
Varieties 
(V) 
Soil tillage (ST) Average 
(ST)  
kg/ha 
% 
Plough 
20 
% Chisel 20 % Chisel 40 % Disk  
10 
% 
Dropia 8115 100 8072 100 8335 100 7640 100 8040.5 100 
Apache 9566 118 9288 115 9432 113 9051 118 9334.2*** 116 
Jindra 8852 109 9086 113 9207 110 8583 112 8932.0** 111 
Altigo 9370 115 9021 112 9245 111 8636 113 9068.0** 113 
Hyspeed 9558 118 9312 115 9620 115 8960 117 9362.5*** 116 
Hylux 9283 114 9016 112 9183 110 8767 115 9062.2** 113 
Average 
(V) kg/ha 
9124.0 112 8965.8 111 9170.3 110 8606.2 113 LSD 5% = 453; 
 LSD 1% = 776; 
LSD 0.1%=1051 
 
4. Conclusions 
 
The research performed in 2014 showed the 
good growth of wheat crop.  
Analysis indicated the high yield potential of 
the wheat varieties and the quantitative differences 
between them.  The highest yield was recorded in 
the Hyspeed hybrid - chisel 40 cm (9,620 kg/ha),  
followed by Apache – conventional tillage (9,566 
kg/ha).The lowest production (7,640 kg/ha) was 
recorded in the disk to Dropia variety. The 
biological components influencing yield formation 
(crop density, number of productive sprouts, grain 
weight per spike, spike density at harvesting) 
recorded variations induced especially by the variety 
and less by the tillage system. 
The Hyspeed and Hylux hybrids formed 
about 60% more productive sprouts and about 10% 
grain weight per spike.  The rainfall amount in 2014 
(over 350 mm in March-June) allowed wheat crop 
to use the technology applied.  
 
 
The application of minimum tillage to the 
wheat crop grown of the Ilfov area, leads to results 
comparable with the conventional system. 
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